Mutation of a potassium channel-related gene in progressive myoclonic epilepsy.
We investigated a large consanguineous Moroccan family with progressive myoclonic epilepsy (PME) consistent with autosomal recessive inheritance, to describe the phenotype and identify the causal gene. We recorded the clinical course of the disease and the response to drug therapy, whereas carefully excluding known causes of progressive myoclonic epilepsy. We then linked the disease by homozygosity mapping using microsatellite markers and single nucleotide polymorphism microarrays (11K GeneChip), and studied candidate genes in the critical linkage region. Epilepsy started between 16 and 24 months of age after normal initial development. Seizures were multifocal myoclonus aggravated by movements, and generalized tonic-clonic seizures were experienced by two patients. Electroencephalogram showed slow dysrhythmia, multifocal and occasionally generalized epileptiform discharges, and photosensitivity. Brain magnetic resonance images were normal. All patients were demented. Two had refractory epilepsy and a severe course. Seizures were controlled in the third patient, whose disease course was less severe. Linkage analyses identified a new locus on 7q11.2, with a maximum multipoint logarithm of odds of 4.0 at D7S663. In the critical linkage region, we found a C to T mutation in exon 2 of the potassium channel tetramerization domain containing 7 gene (KCTD7). The mutation affected a highly conserved segment of the predicted protein, changing an arginine codon into a stop codon (R99X). Neurodegeneration in progressive myoclonic epilepsy presented by our patients paralleled the refractoriness of epilepsy. The disease was transmitted as an autosomal recessive trait linked to a novel locus at 7q11.2, where we identified a mutation in KCTD7.